search&rescue/pursuit-evasion application. Basically, The paper is structured as follows. Section 2 a WSN deployment is used to detect, localize and track presents an overview of the test-bed application and of a target robot and a station controls a rescuer/pursuer the used technologies. Section 3 addresses the choice robot until it gets close enough to the target robot. This of the localization mechanism and how it was paper describes how this application was engineered, implemented. Finally, section 4 concludes this paper particularly focusing on the implementation of the and provides some directions for future work.
.
the MICAz motes by using the CC2420 [18] Radio method imposes some practical problems like its high conversion. This was done by establishing a sensitiveness to distance measurements errors, and the correspondence between discrete range levels and the fact of being computationally expensive. A much spread of RSSI values encountered for that same range. simpler method -Min-Max -was proposed by Figure 5 shows the plot of Distance vs. RSSI for power Savvides et al. [19] as part of the N-hop multilateration levels 3, 4 and 5 of the MICAz, ranging from -25 dBm approach. The main idea is to construct a bounding box to -15 dBm. for each anchor using its position and distance 234 _ estimate, and then to determine the intersection of these (1) Figure 6 . Messages for the localization mechanism The intersection of the bounding boxes is For the rescuer robot positioning mechanism, every computed by taking the maximum of all coordinate WSN node periodically broadcasts a message which minimums and the minimum of all maximums (2):
contains the node (x,y) coordinates and address. Some
of these messages are received by the mote on the The final position is set to the average of both rescuer robot that processes the information and corner coordinates. computes its position. In both implementations, only the three nodes with the strongest RSSI are used in the 3.2 Implementing the mechanism computation, in order to reduce uncertainty.
In order for the carry out the implementation of the The target robot detection mechanism and the localization mechanism, a set of experiments had to be subsequent mission dispatching to the rescuer robot are performed. The objective was to build an algorithm illustrated in the timing diagram of Figure 7 . that could relate distance (to the anchor node) to the The target robot initiates the process by obtained RSSI measurements, for later processing announcing its presence by sending a distress ("help") using the Min-Max algorithm in the Control Station broadcast message (2a) at a pre-programmed and in the rescuer robot. The most important aspects of transmission power and periodicity. Every WSN node this experimental work are presented in [21] . In that receives that message stores the received RSSI and summary, we have evaluated the most adequate MICAz sends a "Distress Alert message" containing that value transmission power level to our environment and found and its coordinates to the control station (2b in [22] , there are many sources of RSSI variability that [8] http://xbow.com/Products/productsdetails.aspx?sid=101 may cause errors in the RSSI measurements, eventually [9] http://xbow.com/Products/productsdetails.aspx?sid=79
leading to the computation of a wrong position.
[10] http://www.tinyos.net
